INTRODUCTION
Decreased serum levels of vitamin C are quite common in elderly hospitalized patients (1) , especially those who are malnourished (2) or those with recent hip fractures (3) . Although full-blown scurvy is currently uncommon in industrialized societies, the literature has described sporadic cases of scurvy in psychiatric patients and in malnourished, alcoholic, homeless patients (4) . Scurvy has also been reported in cases where reductions in serum vitamin C levels occur concomitantly with activation of the immune system and increased circulating interleukins, as occurs in HIV-infection, malignancies and sepsis (5, 6) .
Whereas patients with alcoholic cirrhosis often have several forms of malnutrition, including obesity, pellagra, protein-energy malnutrition, and folic acid or thiamine deficiency, in a literature search of the MEDLINE database using terms such as cirrhosis, liver failure or liver insufficiency, vitamin C or ascorbic acid, and scurvy, we found only two cases of scurvy associated with hepatic disease: a 15-year-old girl awaiting combined kidney and liver retransplantation (7) and a malnourished alcoholic patient with mild fatty liver, without clinical or ultrasound evidence of cirrhosis or portal hypertension (8) .
In this paper, we report the case of a chronically malnourished patient with alcoholic cirrhosis (Child-Pugh class B) who developed spontaneous bacterial peritonitis, kwashiorkor-like acute malnutrition, a full-blown picture of scurvy, and refeeding syndrome despite his low-energy diet.
CASE DESCRIPTION
A 38-year-old white male with alcoholic cirrhosis diagnosed 3 years prior was admitted to the University Hospital with a 30-day history of anorexia, asthenia, ascites, and edema of the legs. He also complained of fever, diarrhea (3-4 episodes per day), and a productive cough over the last two days. The patient was taking 100 mg of spironolactone/day. At the time of the physical examination, the patient did not have a fever (axillary temperature: 37˚C) and was cachectic, pale (+++), with rales in both lungs, which were more intense on the left side. The patient had tense ascites, spider angiomas, and caput medusae, in addition to palmar erythema, and leg and scrotal edema. His skin was dry, with ecchymosis around both knees, and he had thinning hair and lesions resembling pellagra. Neurologic examination revealed that the patient was alert without intellectual or motor impairments (West-Haven hepatic encephalopathy criteria: 0).
The laboratory data at admission were as follows: blood hemoglobin: 6.2 g/dL; hematocrit: 20.3%; red blood cells: 2,160,000/mm After the diagnosis of liver cirrhosis (Child-Pugh class B) and spontaneous bacterial peritonitis, the patient was treated with IV ceftriaxone (1 g b.i.d.), oral spironolactone (100 mg/day), IV albumin (1.5 g/kg on the 1st day and 1.0 g/kg on the 3rd day), furosemide (20 mg IV, b.i.d.), intramuscular phytomenadione (10 mg), oral vitamin B complex, and packed blood cells.
The Nutrology Support Team was consulted and found signs of chronic malnutrition, including a low body mass index, 17.9 kg/m 2 (body weight: 48.8 kg) and signs of reduced corporal fat and muscle reserves (arm circumference: 15.5 cm; triceps skin fold: 3 mm). In addition to atrophic musculature in both thighs and lower legs, extensive bilateral subcutaneous edema with the presence of ecchymosis, corkscrew hairs, and perifollicular hemorrhage, mainly around the knees, were noted (Figure 1) . A diagnosis of kwashiorkor (acute protein malnutrition) and scurvy was made, and because the patient was anorectic and consumed a diet that was low in energy and nutrients, enteral tube feeding was initiated. A skin biopsy and a blood sample to measure plasma ascorbic acid were obtained from the patient before the continuous IV infusion of 1.5 g of vitamin C/day was started.
The patient maintained a daily positive body water balance, experienced diarrhea, and developed serum electrolyte abnormalities, including hyponatremia (sodium: 130 mEq/L), hypokalemia (potassium: 2.99 mEq/L), hypomagnesemia (magnesium: 1.1 mg/dL), and hypophosphatemia (phosphorus: 1.98 mg/dL). A diagnosis of refeeding syndrome was made based on these electrolyte imbalances; the enteral nutrition that the patient was receiving (containing 1600 kcal (32 kcal/body weight) was tapered, and the electrolyte abnormalities were treated.
Despite hemodynamic support and medication treatment, the patient had a poor clinical evolution and died of septic shock 10 days after admission to the hospital. His initial serum level of vitamin C was ,0.2 mg/dL, which increased to normal values (1.3 mg/dL) on the 4 th day of IV vitamin C supplementation. The skin biopsy showed atrophic, hyperkeratosis epidermis. On the dermis, there were several hair follicles plugged with keratin, hemorrhage, and dermal atrophy, which are suggestive of scurvy (Figure 2 ).
DISCUSSION
Although full-blown vitamin C deficiency is currently uncommon, sporadic cases of scurvy have been described, mainly among psychiatric, alcoholic, and HIV-AIDS patients or in children with bizarre food-intake habits (4, 5, 8) . Although low ascorbic acid levels in leukocytes (a measure of tissue stores) are common in patients with alcoholic cirrhosis (9) , this is the first reported case of scurvy in an alcoholic, malnourished man with cirrhosis and spontaneous bacterial peritonitis.
In contrast to the typical features of scurvy in children, such as subperiosteal hematomas and gingival hypertrophy (10), adults with scurvy often manifest with weight loss, purpura, and other dermatologic lesions such as follicular hyperkeratosis and corkscrew hairs; in our case, the diagnosis was confirmed based on low serum vitamin C levels and a skin biopsy exhibiting the typical microscopic features of scurvy (6) .
The presence of desquamative erythematous dermatitis suggestive of pellagra, anemia, and low albumin serum levels, as observed in our patient, suggests insufficient food intake and a chronic deficiency of vitamins, including ascorbic acid (11) . Moreover, cirrhotic patients are at risk of vitamin deficiencies because of the reduced intake, malabsorption, diminished storage capacity, and increased renal excretion, in addition to increased tissue vitamin consumption due to infection or sepsis (9) .
While the low albumin serum levels could be attributed to liver failure, this condition could also be caused by infection (12) , as is the case for spontaneous bacterial peritonitis. Moreover, as often occurs in malnourished, vitamin Adeficient children, who can develop acute anatomical lesions such as xerophthalmia or keratomalacia during measles infection (13) , it is also possible that a patient with a chronic vitamin C deficiency could develop the signs and symptoms of scurvy during an acute systemic inflammatory response, as was reported in a hospitalized patient with metastatic renal-cell carcinoma treated with high-dose of interleukin-2 (14). We also described the case of an AIDS patient with increased serum levels of C-reactive protein and multiple opportunistic infections, including neurotoxoplasmosis and acute pneumonia, who developed a fullblown case of scurvy (15) . These findings are consistent with reports of an association between low serum vitamin C levels with the presence of an acute-phase response in intensive care units (16) . It is noteworthy that in a critically ill patient, the drastic depletion of ascorbate is a direct result of the acute oxidative stress that is intrinsic to the systemic inflammatory response (16) . Although our patient died of sepsis, it is noteworthy that high doses of vitamin C supplementation have been associated with better prognoses in critical care patients with low serum levels of ascorbic acid because it helps to restore endothelial nitric oxide synthase, the expression of which is impaired in septic patients (16) . In particular, high doses (3 g or more, administered parenterally) of ascorbic acid are required to achieve normal plasma levels in septic patients (18) .
Refeeding syndrome can occur in patients with marasmus or kwashiorkor, alcoholism, or anorexia nervosa; after prolonged fasting; in the malnourished elderly; in cancer patients; and in obese patients after duodenal switch surgery (17) . Our findings suggest that even when food intake is increased in a gradual and careful way, alcoholic cirrhotic patients with infection can develop electrolyte abnormalities and refeeding syndrome.
The limitations of this study include the measurements of serum ascorbic acid, instead of the intracellular leukocyte content of this vitamin. However, the skin biopsy showed characteristic features of scurvy, and although this patient had liver cirrhosis, the platelet count and the prothrombin activity, which were within normal values, suggest that the skin hemorrhage could not be ascribed to liver failure.
The description of this case of scurvy in a malnourished man with cirrhosis and infection should alert gastroenterologists to perform a careful skin examination, with ascorbic acid measurements when this exam is available.
